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The present appeal is taken from the final rejection 
mailed May 22, 2008, of claims 4, 8, 9, 11, and 27. A clean 
copy of these claims, double spaced, appears in the appendix 
to this brief . 



REAL PARTY IN INTEREST 

The assignee of the present application Corline 
Systems AB of Uppsala, SWEDEN. 
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RELATED APPEALS AND INTERFERENCES 



There are no known related appeals or interferences. 
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STATUS OF CLAIMS 

Claims 4, 8, 9, 11 and 27 are rejected, and all of 
these claims are appealed. 

Claims 14 and 26 are withdrawn from consideration. 
Claims 1-3 , 5-7 , 10, 12 , 13 and 15-25 are canceled 
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STATUS OF AMENDMENTS 



All amendments have been entered. 
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SUMMARY OF CLAIMED SUBJECT MATTER 

The present invention, as recited in the two 
independent claims 4 and 27, relates to the transplantation of 
insulin producing cells into a patient suffering from insulin 
dependent diabetes mellitus (IDDM) , wherein the cells (islets) 
so transplanted have been modified by irreversible adsorption 
with heparin or a fraction or derivative thereof onto the 
surfaces of the individually isolated islets. This coating 
takes place from an aqueous solution of the heparin, e.g. 
Corline Heparin Conjugate, with the result of obviating the 
significant problem of clotting. 

It will be pointed out in the "argument" section 
below that it was the applicants who discovered that clotting 
was a major problem as to why islet transplantation has been 
unsuccessful in the past . 

I . -Concise Explanation of the subject matter of Independent 
claim 4 . 

Claim 4, in its first paragraph, calls for a method 
comprising transplantation of insulin producing cells in the 
form of individually isolated islets to a patient suffering 
from insulin dependent diabetes mellitus (IDDM): 
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The first paragraph of the appellants' specification 
states that the invention "is with the field of 
transplantation surgery" and "relates to use of a clotting 
preventing agent in the production of a drug for 
administration in association for transplantation of cells..., 
such as insulin producing cells to patients with insulin 
dependent diabetes mellitus, IDDM." Also see the top 
paragraph at page 4 of the Appellants' specification. 

That the islets or cells are "isolated" is explicit 
in the second paragraph on page 3, and the fourth line of 
example 1 on page 6; and that "isolated" means "individually 
isolated" is confirmed in the declaration of independent 
expert Professor James Shapiro, MD, PhD, executed December 8, 
2007, and filed in the present application with the reply of 
December 10, 2007. It is also confirmed in the third 
declaration of co- invention Rolf Larsson, PhD, executed 
November 29, 2007, and also filed with the reply of December 
10, 2007, noting especially paragraph (5). 

In its second paragraph, claim 4 recites that the 
"individually isolated islets are modified by irreversible 
absorption with a clotting inhibiting agent comprising heparin 
or a fraction or derivative thereof onto the surfaces of the 
islets"; and the third paragraph on page 3 of Appellants' 
specification mentions that "the clotting preventing agent is 
an ant icoagulant , such as heparin or fractions or derivatives 
thereof." In the immediately following paragraph (fourth 
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paragraph on page 3) it is stated that the "islet cells are 
coated with heparin or fractions or derivatives thereof by 
preincubation of islets in a solution containing heparin or 
fractions or derivatives thereof" and further mentions the use 
of "a conjugate of heparin to coat the islets." That the 
isolated islets are modified by irreversible absorption is 
supported by the first sentence of example 3 at the bottom of 
page 9 of Appellants' specification. 

In its third paragraph, claim 4 further recites that 
the "individual cells are each separately coated with heparin 
or a fraction or derivative thereof by pre -incubation of 
islets in an aqueous solution containing heparin or a fraction 
or derivative thereof" : 

Again, the fourth paragraph on page 3 of Appellants' 
specification indicates that the islets are coated with 
heparin or a conjugate thereof, and also mentions that this is 
"by preincubation of islets in a solution...." Reference to 
"soluable heparin" as in the title of example 1 (page 6) means 
an aqueous solution as indicated in the sentence spanning 
pages 9 and 10 (example 3) and the fact that Corline Heparin 
Conjugate, as disclosed in WO 93/05793, incorporated by 
reference into the present specification in the second 
paragraph on page 6, comprises an aqueous solution. 

Claim 4 concludes with reciting that the "clotting 
inhibiting agent acts to inhibit clotting or reduce clotting" : 
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The fourth paragraph on page 3 mentions the effect 
of the reduction of clotting, and the top paragraph on page 4 
mentions the prevention of clotting. Also, again please see 
the second paragraph on page 6, as well as the experimental 
results shown in the working examples. 

II . -Concise Explanation of the subject matter of Independent 
claim 27 . 

The preamble for claim 27 is the same as that of 
claim 4, and so the concise explanation of the preamble is 
respectfully repeated by reference to that submitted above. 

The second paragraph of claim 27 is the same as the 
second paragraph of claim 4, except for a typographical error, 
i.e. in the third line of the second paragraph of claim 27, 
the word "thereon" should be "thereof" . As the concise 
explanation for the second paragraph of claim 27 is the same 
as that for claim 4, the concise explanation of such second 
paragraph of claim 4 is respectfully repeated by reference. 

The third paragraph of claim 27 recites "said 
modification comprising incubating said islets in a solution 
of heparin or a fraction of derivative thereof." Another 
typographical error appears here in that the word following 
"fraction" should be "or", rather than "of". Appellants' 
would hope to be able to correct the typographical errors in 
this claim. 
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At. any rate, incubating the islets in a solution of 
heparin is clearly supported in the fourth paragraph on page 3 
of Appellants' specification. 

Like claim 4, claim 27 concludes with the recitation 
that the "clotting inhibiting agent acts to inhibit clotting 
or reduce clotting", supported for example by the fourth 
paragraph on page 3 and the top paragraph on page 4 of 
Appellants' specification. 
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GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

Main claims 4 and 27, and dependent claims 8 and 11 
are rejected under Section 102 as anticipated by Wagner et al, 
DE 196 23 440 (Wagner) . 

Main claims 4 and 27, and dependent claims 8 and 11, 
are also rejected under Section 102 as anticipated by Soon- 
Shiong et al , USP 5,705,270 (Soon-Shiong) . 

Main claim 4 and dependent claims 8 and 11 are 
rejected under Section 102 as anticipated by Nomura et al, 
"Unpurified islet cell transplantation in diabetic rats," 
Transplantation Proceedings , Vol. 28, No. 3 (June , 1995), pp. 
1849-1850 (Nomura) . 

Claim 9 is rejected under Section 103 as obvious 
from Soon-Shiong "and" Wagner "as applied to claims 4, 8, 11, 
and 27..., and further in view of Couser et al", "The Effects of 
Soluable Recombinant Compliment Receptor I on Compliment- 
Mediated Experimental Glomerulonephritis", Journal of the 
American Society of Nephrology (1995), Vol. 5, No. 11, pp. 
1888-1894 (Couser) . 
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ARGUMENTS 

Appellants' respectfully maintain that the 
references applied under Section 102 do not anticipate any of 
appellants' claims, and that the proposed combination or 
combinations applied under Section 103, even if such 
combination or combinations were obvious, would not result in 
the claimed subject matter. 

I . -Background 

As pointed out in the second paragraph on page 1 of 
Appellants' specification, transplantation of isolated islets 
has proven to be considerably less successful compared to 
whole pancreas transplantation, and yet "there is no obvious 
immunological explanation as to why transplantation of whole 
pancreas is more successful than islet transplantation." 

As pointed out in the bottom, paragraph on page 2 of 
Appellants' specification, the present invention is based on 
experiments performed by the Appellants "implying adding 
human, adult porcine or fetal porcine islets to human whole 
blood" and being "struck by the vigorous coagulation occurring 
when these islets were injected into human ABO-compatible 
blood." Based on their microscopical examinations, it became 
evident to them "that the islets are rapidly coated by a layer 
of platelets which soon develops into an organized thrombus." 
This biological event has previously not been considered and 
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is now suggested to be a major explanation as to why the 
outcome of autologous islet transplantation has been 
comparatively unsuccessful." The present invention is based 
on this new discovery . 



II . -What the prior art discloses 

The Wagner disclosure is not very clear. 

Nevertheless, the following text appears on page 4 of the 

Wagner translation near the bottom of the page: 

Normoglycemia with the objective of a 
timely and need-based release of insulin is 
possible only by a biological replacement of 
the insulin producing islet cell apparatus 
through the pancreas or by islet cell 
transplantation . Free allogenic transplants 
require intensive immunosuppression . This 
is why it could possible to develop "bio- 
artificial pancreas" successfully in a 
growing number of patients by a biological 
replacement of an organ i.e. by using 
isolated islet cells of a pig. In addition 
to this, above mentioned immunosuppression 
can be prevented by using immuno- separation 
membranes . [Emphasis believed to be that of 
the Examiner] 

From this , it appears that Wagner wishes to develop a "bio- 
artificial pancreas" by encapsulating isolated islet cells of 
a pig using immuno-separation membranes, and this is further 
mentioned on page 5 of the translation under the headings 
"Objective" and "Bio-artificial pancreas": 

Insulin producing cells that react to 
glucose stimulants by a timely or need-based 
release of insulin are implanted in a 
diabetic organism. The artificial membranes 
protect the free islet cells of allogenic or 
kenogenic origin from being destroyed by the 
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immune system of the. receiver . Two 
different forms of membranes based on 
diffusive soft transport that are being 
discussed presently. 

1. Macro-capsulation is capillary 
membranes (Diagram 1) : Here, the islets are 
capsulated into capillary membranes with 
diameters ranging f rom 0 . 5 to 4 mm and 
length between 2 and 3 cm and these are then 
implanted in the free abdominal cavity. 
[Emphasis added] 

2. Micro - capsulation: In micro - 
capsulation, individual islets are enclosed 
in the smallest possible capsules made of 
alginate complexed with polylysine and 
transplanted. The microcapsules have a 
diameter of 0.5mm. This technique is very 
popular because experiments on animals have 
shown that this technique increases the 
survival time of the transplant 
substantially in comparison to the non- 
capsulated islets in the control tests. The 
results however cannot be reproduced in a 
uniform manner. . . [Emphasis added] 

3 . Most of the microcapsules of a 
diameter of half a millimeter have a volume 
several times larger than that of the islets 
of Langerhans , which are 50 - 300 fxm in 
size . Narrower the membranes are to an 
islet, or the smaller a microcapsule is, the 
better they are for nourishment and insulin 
- release at the expected conditions. This 
also means that thin and closely fitting 
membranes can be implanted in other 
compartments with better oxygenation. 
[Emphasis added] 

It is clear that Wagner is disclosing encapsulation of the 

islets, that the microcapsules have a diameter of 0.5 mm, and 

"have a volume several times larger than that of the islets..., 

which are 50-300 /xm in size." 

At the bottom of page 11 of the translation, there 

is mention of "pharmacotherapy with anticoagulants, platelet 
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aggregation inhibitors, and plasminogen activators." No 
mention is made of heparin until claim 7 which says that, in 
accordance with claim 6 which calls for the "product" being 
"characterized by the fact that the immobilization system 
contains components, which either suppress or prevent 
agglomeration of the blood", that heparin (or other materials) 
are used to antagonize agglomeration." There is no disclosure 
as to how this is done. 

Page 23 of the Wagner translation appears to discuss 
the types of polymers used for encapsulation and mentions 
polyethylene oxide. Polymer films of various types are 
mentioned at the bottom of page 24 and the top of page 25 of 
the Wagner translation . 

The only experiments described in Wagner appear to 
be based on the first form of membranes, namely capillary 
membranes (diagram I) , and these experiments are described 
beginning at the bottom of page 26 of the translation in which 
it is mentioned that the functions of the islet cells are 
observed in "silicon" (silicone?) catheters. 

To summarize, Wagner describes microcapsules used in 
transplantation surgery. The microcapsules are made of 
organic material (polylysin complexed alginate) and allow 
release of active substances, in particular insulin and 
insulin related substances. These capsules are filled with 
islets of Langerhans, and the objective is to have a 
controlled release of insulin through the microcapsules. The 
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disclosed microcapsules are approximately 0.5 mm in diameter, 
and have an inner volume which is many times larger than the 
volume of the encapsulated islets (see page 6, line 10 and 
page 7 , lines 6-8, of the English translation) . 

It should be noted that Wagner discloses no other 
alternative than encapsulation (see for example page 5, line 
7-10 and page 6, line 7-9, of the English translation) . In 
particular, it should be noted that despite the fact that 
there is a discussion of the degree of free space inside the 
capsules and the effect thereof on e.g. the diffusion 
behavior, the only alternative suggested for enhancing the 
efficiency is to make the capsule smaller (see page 7, lines 
9-13, of the English translation) . Nowhere in Wagner is it 
even remotely suggested that the islets be coated in the sense 
of the present invention. 

Soon-Shiong describes the encapsulation of islets by 
coating with polymerizable alginate or with a composite of 
alginate and polyethylene glycol. Heparin is mentioned in the 
Soon-Shiong specification only at column 6, line 60, among a 
basket or shot gun disclosure of biocompatible materials 
including polymerized saccharides such as alginates. 

Soon-Shiong contains thirty- two examples, none of 
which mention heparin . 

In t he bottom paragraph of column 7 of Soon-Shiong, 
it is mentioned that a part icularly preferred embodiment 
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utilizes a modified alginate capable of being polymerized and 
ionically cross- linked as the encapsulating polymer, wherein 
the alginate is modified to produce the compound A-X where A 
is a naturally occurring or synthetic modified form of 
alginate, and X is a moiety containing a pair of carbon atoms 
separated by a double or triple bond and capable of undergoing 
free radical polymizeration . Claim 5 specifies that when A is 
covalently linked to Y, A may be a polysaccharides selected 
from a group of materials including heparin. 

Nomura describes a study undertaken "to evaluate the 
effects of various anticoagulants" including heparin "on 
portal vein pressure, recipient survival, and graft survival 
when unpurified islets are transplanted into the portal vein 
using the isograph model." 

Under the heading "Materials and Methods" the 

following text appears: 

Unpurified islets were transplanted 
into the portal vein through a 24-gauge 
cannula over three minutes. Fifteen minutes 
after the start injection of the cells, 
portal vein pressure was measured. 
Recipients were divided into four groups. 

Heparin or heparin plus other materials were "injected into 
the portal vein...." 

The third declaration of Rolf Larsson, Ph.D., one of 
the CO- inventors of the present invention, which Declaration 
was executed November 29, 2007, and filed with the reply of 
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December 10, 2007, states in paragraph (14) on page 5 as 
follows : 

(14) Newly relied upon 
Nomura...discloses only the use of heparin 
administered systemically . Systemic 
administration of heparin is likely to 
generate bleeding complications, and has 
nothing to do with our invention which 
relates to the use of surface-bound heparin 
which acts locally on the surface of the 
islets thus eliminating bleeding 
complications . 

It is seen that Nomura does not disclose any treatment of the 
islets by incubation with heparin. 

Couser relates to the systemic administration of a 
drug, and not to any transplantation of insulin producing 
cells. This publication appears , to have nothing to do with 
either the present invention or any of the other cited 
references . 

Ill . -Claims 4, 8, 11 and 27 define novel subject matter over 
Wagner. 

Interpreting the difficult to understand Wagner as 
closely as possible to the present invention, a critical 
distinction is that the closest Wagner comes to the present 
invention is encapsulating islets within a polymer shell or 
capsule having a diameter of 0.5 mm, "a volume several times 
larger than that of the islets..., which are 50-300 /xm in size." 
In the present invention, the islets are not encapsulated, but 
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are instead treated with a clotting preventing agent such as 
heparin. 

Thus, contrary to claims 4, 8, 11 and 27, Wagner 
does not disclose "transplantation of insulin cells in the 
form of individually isolated islets...." 

Contrary to claims 4, 8, 11 and 27, Wagner does not 
disclose that the "individually isolated islets are modified 
by irreversible absorption with a clotting inhibiting agent 
comprising heparin or a fraction or derivative thereof onto 
the surfaces of the islets,...." 

Contrary to claims 4, 8 and 11, Wagner does not 
disclose "individual islets cells... each separately coated with 
heparin or a fraction or a derivative thereof by pre- 
incubation of islets in an aqueous solution containing heparin 
or a fraction or derivative thereof,...; or as recited in claim 

m 

27, the "modification comprising incubating said inlets^ a 
solution of heparin or a fraction [or] derivative thereof." 

And, unlike the present invention "wherein said 
clotting inhibiting agent acts to inhibit or reduce clotting", 
there is no evidence whatsoever that anything disclosed by 
Wagner will produce such a result, i.e. there is no inherency 
because there is no reasonable certainty that any such result 
would be achieved in anything taught by Wagner. 

As understood, the Examiner's position is that there 
is no difference between the encapsulation option of Wagner, 
in which heparin may optionally somehow be involved, and the 
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subject matter of Appellants' claims A, 8, 11 and 27, but this 
is speculation on the part of the Examiner which not only goes 
far beyond any disclosure of Wagner, but which also is 
contrary to the evidence, including the declarations of record 
in this case. 

Appellants submit and respectfully represent that it 
is clear to anyone skilled in the art upon reading Wagner that 
the capsule material is utilized as a measure to avoid 
immunological reactions, due to the fact that the capsule 
material exhibits poor compatibility with blood. The closest 
Wagner disclosure to the present invention is in the blending 
of the capsule material with heparin in claims 6 and 7 . But 
there is no disclosure and/or teaching by Wagner to indicate 
that the islets per se might provoke clotting, which is an 
important discovery upon which the present invention is based. 
Wagner does not provide a disclosure which would enable one 
skilled in the art to practice appellants' claimed invention, 
Impax Laboratories, Inc. v. Aventis Pharmaceuticals Inc., 
Fed.Cir., No. 2007-1512, 10/3/08. 

The closest that Wagner comes to the present 
invention is in Wagner's claims 6 and 7 wherein, as best can 
be understood, Wagner teaches mixing of the anticoagulant, 
e.g. heparin, in the material used to form the capsules. The 
only way that one can read Wagner on Appellants' claims is by 
superimposing Appellants' disclosure on Wagner. Wagner simply 
does not disclose modifying the cells by irreversible 
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absorption of the clotting inhibiting agent as Appellants have 
claimed . 

Contrary to the Examiner's position, there is a 
fundamental difference between encapsulation (the closest 
Wagner comes to the present invention) and modification by- 
irreversible absorption of a clotting inhibiting agent in 
accordance with the present invention and as claimed. As 
supporting evidence, Appellants respectfully invite attention 
to the first declaration filed in this application on March 2, 
2 004, in the name of three of the inventors, namely Olle 
Korsgren, MD, PhD; Bo Nilsson, MD, PhD; and Rolf Larsson, PhD. 
This declaration states in part as follows: 

First, and in a general way, we can 
state as fact that our invention as set 
forth in the present application is not 
based on the same principles, i.e. 
encapsulation, as the Wagner et al citation 
DE 196 23 440 A 1 (hereinafter "Wagner") or 
the Soon-Shiong et al citation U.S. patent 
5,705,270 (hereinafter "Soon-Shiong"). 

The declarence then provides more detail: 

The U.S. Examiner has stated (Advisory 
Action) , "Coating and encapsulating appear 
to be the same." And that, "this appears to 
be a difference in nomenclature only." We 
state as fact that coating according to our 
invention is absolutely not the same as 
encapsulating according to Wagner and Soon- 
Shiong. Coating in accordance with our 
invention of the present U.S. Patent 
application does not result in 
encapsulation, but instead results in a 
linkage between the islets and the heparin 
or other clotting preventing agent, i.e. the 
"coating" according to our invention results 
in the isolated islets being modified by 
irreversible adsorption with the heparin, a 
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physical condition which is entirely unlike 
encapsulation with a polymeric material as 
disclosed by Wagner and Soon-Shiong. 



Microcapsules are, as disclosed and taught by Wagner, much 

larger than the islets, Wagner having stated at page 7 of 

the translation: "Most of the microcapsules of a diameter of 

half a millimeter have a volume several times larger than 

that of the islets..., which are 50-300 /um in size." The 

above noted first declaration states on page 3 as follows: 

Such microcapsules, including those 
produced according to the methods of Wagner 
and Soon-Shiong, consist of polymer spheres 
of 400-800 lim in diameter, typically made of 
alginate (a polysaccharide) or synthetic 
polymers, with a wall thickness of 10-50 /xm 
to separate the encapsulated islets from 
their biological environment, the ultimate 
goal of the capsule shell being to establish 
an immunological barrier. Encapsulation 
implies a coherent material in the form of a 
sphere which is not integrated into the 
biological surface of the islets but rather 
holds a number of islets being dispersed in 
the interior of the spheres. 

And, in the paragraph spanning pages 3 and 4 of the first 

declaration : 

The references of Wagner and Soon- 
Shiong therefore are very clearly concerned 
with encapsulation techniques, very 
different from our technique. As an 
example, both references teach the use of 
alginate as a vehicle to construct 
microcapsules. The encapsulation techniques 
according to Wagner and Soon-Shiong result, 
according to what is desired and clearly 
implied in these documents, in the islets 
being trapped and physically enclosed within 
the microspheres, i.e. within the capsule 
shells. As indicated above, this is a 
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physical state which is quite different from 
what occurs according to our method. 

Thus, no encapsulation occurs in accordance with the present 

invention . 

As best understood, the Examiner believes and has 

taken the position that Corline Heparin Conjugate used in 

example 3 of the present application, having a polymer 

component, is therefore no different from Wagner, but this is 

not correct, because use of Corline Heparin Conjugate as in 

appellants' example 3 does not lead to encapsulation. Please 

see page 5 of the aforementioned first declaration, where the 

following statement of fact appears: 

In the case where the islets have been 
modified by e.g. the Corline Heparin surface 
(e.g. our Example 3), there are no 
prerequisites that would lead anyone skilled 
in the art to conclude that such a procedure 
involving simple mixing would represent 
encapsulation. The procedure implies (and 
results in) attachment to the biological 
structure of the islets of individual high- 
molecular weight molecules, with no semi- 
permeable function. 

... In our invention, contrary to 
Wagner and Soon-Shiong, no such capsule is 
formed. The heparin in our invention does 
not encapsulate the islets . Even when a 
heparin- conjugate with alginate, e.g. the 
Corline heparin conjugate of Example 3 of 
our above- identified U.S. Patent 
application^ is used, encapsulation of the 
islets does not occur. 

And, the Declarants add at pages 6 and 7, the following: 

We state as fact that it is inherent in 
our above- identified U.S. patent application 
that the surface of each individual islet is 
modified to reduce thrombogenicity , and each 
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islet is free to interact with the 
biological environment. No physical barrier 
and no immunological barrier heparin coating 
occurs in our invention. On a molecular 
level there is provided a thickness of 
heparin of at most 0.1 i^m, which is non- 
coherently attached directly to the 
biological surface of the islets. 

Artificial encapsulation implies that a 
synthetic polymer is used to establish a 
physical barrier between the islets and the 
biological environment (tissue, blood, etc.) 
only to allow certain substances (e.g. 
insulin) to pass across the barrier. Our 
process of the present application may be 
referred to as non-artificial based on the 
fact that the islets are free to fully 
interact at a molecular scale with their 
biological environment and that they retain 
their capacity to release insulin without 
any passage through a semi -permeable 
membrane. The purpose of attaching e.g. 
heparin to the surface of the islets is 
entirely to down-regulate the tendency of 
the islets to induce coagulation and 
inflammation . 

We therefore state as fact that our 
islets, after "coating" with heparin, are 
not encapsulated. 

Our heparin-modif ied islets can be 
obtained by simple mixing of heparin or 
heparin complex with the islets, as in 
Example 3 of our U.S. patent application. 
On the other hand, in Wagner and Soon-Shiong 
there are required operations, which are the 
main focus of these documents, for the 
creation of the capsule shells, e.g. 
extrusion in a two-phase coaxial flow system 
according to Example 20 of Soon-Shiong, or 
an emulsif ication technique with a photo 
polymerization as set forth in Example 19 of 
Soon-Shiong . 

What appears in a declaration is of course evidence, and the 
Examiner has no evidence to the contrary. Throughout 
prosecution of this application, the Examiner has essentially 
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disregarded the declarations in spite of the fact that the 
Declarants are experts in the art who are entitled to present 
expert opinion which must be considered, and further in spite 
of the fact that the Declarants submitted statements of fact 
based on their knowledge. 

Appellants' position is supported by In re 
Khelghatian, 150 UPSQ 661,663, footnote 2 (CCPA 1966), wherein 
Judge Rich, speaking for the Court, and commenting on the 
Supreme Court's decisions in Graham v. John Deere Co., 383 
U.S. 1, 148 USPQ 459, and United States v. Adams, 383 U.S. 39, 
148 USPQ 479, stated as follows: "In our view the Court there 
said nothing at all about 'doubtful cases, ' nor in any way 
suggested that any record evidence should not be accorded its 
full probative weight.... Such an approach [brushing off a 
Declaration because the Examiner "is satisfied" that the 
invention is unpatentable] is reminiscent of the proverbial 
"don't bother me with the facts, my mind is made up" method of 
decision and has, we think, no place in the application of 35 
U.S.C. 103. We therefore remain of the view that the law 
requires consideration of all evidence, properly submitted, 
... ." (emphasis in original; bracketed material added). Thus, 
all evidence is to be considered. 

Also see In re Alton, 37 USPQ2d 1578, 1583 (Fed Cir 
1996), relating to declarations of fact. Also see Ex parte 
Copping, 180 USPQ 475, 476, relating to opinion affidavits 
from experts. 
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Wagner discloses and seemingly denigrates a prior 
micro-capsulation system where the islets are enclosed in the 
smallest possible capsules (diameter of 0.5 mm) made of 
alginate complexed with polylysine, noting the English 
translation of the Wagner description on page 6, lines 7-10. 
The islets are much smaller (50-300jUm) , see pg. 7, line 8) , so 
many fit within the micro-capsules. Wagner teaches providing 
an "artificial surface" forming a "mono-layer film" over 
"proteins" which have "selectively accumulate [d] , noting page 
13 at the bottom. 

Wagner teaches the use of encapsulation, e.g. in the 
trial commencing at the bottom of page 27, 3000 islet cells 
were encapsulated on two microprotein silicon catheters. This 
implies that a definite number of cells (typically several 
hundred) are confined in a capsule, namely a compartment, 
defined by a semi -permeable membrane. An objective and 
apparent result of Wagner is platelet aggregation of blood (pg 
17-19 of Wagner) . This is distinctly different from the 
presently claimed invention which involves and teaches surface 
modification of each individual islet without changing the 
physical configuration of the islet. 

The preferred route for transplantation of islets of 
Langerhans is to inject the isolated islets into the portal 
vein allowing the islets to settle in the liver. The result 
from an animal experiment where porcine islets were 
intraportally transplanted into pigs is found in appellants' 
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specification at page 5, lines 13--20. The method of 
intraportal transplantation can also be used in humans, and 
thus it is impossible to use the intraportal route if the 
cells have been enclosed in capsules of high molecular weight 
material that are considerably larger in size than the 
individual cells/islets. 

Contrary to Wagner, in the present invention 
the heparin or modified heparin will be attached to 
each individual islet without changing the dimensions, 
i.e. the size which again is completely different from 
Wagner wherein the capsule is much, much larger than 
the size of individual cells. 

As further evidence, the appellants 

submitted a second declaration, executed February 4, 

2007, and again in the names of Dr's Korsgren, Nilsson 

and Larson, filed with the Reply of April 4, 2007, in 

which they stated as fact : 

Encapsulation (also referred to as 
microencapsulation) implies that the islets 
are confined within a polymer membrane that 
is not in direct contact with the islets. 
Extensive efforts have been spent on 
preparing microcapsules primarily using 
alginates as the capsules- forming material 
in accordance with what is disclosed in 
Wagner and Soon-Shiong. 

A recent article (ref. 1), Dufrane et 
al*, is representative for the current state- 
of-the-art. As illustrated in Fig 1 in the 



1. Dufrane D., Goebbels R-M., Saliez A., Guiot Y. , and Gianello P.: Six-months 
survival of microencapsulated pig islets and alginate biocompatibility in primates. 
Proof -of -concept . Transplantation, 9, 1345-1353, 2006 
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cited article, an optimal capsule should be 
a sphere with a diameter of 650- 700 ^m. 
Wagner specifies a diameter of 500 (p. 6, 

item 2, 1.3-4 in translated document). 

Considering that the islets have a size 
of 50-300 ptm, we state fact beyond any doubt 
that one or several islets will be enclosed 
in each microcapsule with considerable dead 
space between the islet (s) and the enclosing 
membrane . 

The Declarants then stated that even with the most advanced 

current technology "capsules of the prior art leave a dead 

space of 25-50 /xm between the cell surface and the polymer 

membrane...." As a result, the "dead space creates delayed 

response times due to the fact that glucose must first defuse 

through the membrane, and then the glucose has to be 

transported by a concentration gradient across the dead space 

until it reaches the cell surface." 

The Declarants continue near the bottom of page 3 of 

such declaration, as follows: 

On the contrary, in our invention, the 
material used, e.g. Corline Heparin 
Conjugate, is adsorbed directly in close 
contact with individual islets with no dead 
space , whereby glucose in blood interacts 
directly with the islet cells so that a 
physiological response with regard to 
release of insulin is achieved. The 
following picture (Fig. 2) , prepared in our 
laboratory, shows one islet cell coated with 
heparin according to our invention and 
examined by conf ocal microscopy using 
f luorescently labelled antithrombin that 
binds to heparin. It is evident that the 
coating follows the contour of the cell and 
is in direct contact with the cell surface. 
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This declaration then presents a photomicrograph, Fig. 2, 
which shows that the islets treated according to the present 
invention have the heparin on the surface of the islets . 

Appellants believe and respectfully submit that this 
is strong evidence which the Examiner has not and cannot 
rebut . 

This second declaration then moves to another 
distinction at page 5, where the following statement appears 
in which the insoluble nature of the microcapsules of Wagner 
which form a membrane barrier, is contrasted with the present 
invention: 

There is another distinct difference 
between encapsulated islets such as those of 
Wagner and Soon-Shiong, and heparin coated 
islets according to our invention that needs 
to be emphasised. The spherical membrane 
that encapsulates the islets of the prior 
art is an insoluble polymer with a cross- 
longitudina l network o f bonds (thus it forms 
a membrane barrier between the islet surface 
and the surroundings) , whereas the material 
we use, e.g. Corline Heparin Conjugate, is a 
soluble macromolecule that is adsorbed as 
discrete molecules onto the cell surface 
with no cross- longitudinal linkages being 
formed between the conjugate molecules (thus 
no membrane barrier is formed between the 
islet surface and the surroundings) . 

The second declaration concludes as follows: 

As clearly explained in our previous 
Declaration, the encapsulating membrane 
composed of an insoluble polymer proposed by 
Wagner et al and Soon-Shiong et al 
constitutes a barrier to immunologically 
active cells and molecules, whereas no such 
barrier is created by adsorption of the 
heparin, e.g. Corline Heparin Conjugate. We 
reiterate with strong emphasis that it is 
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absolutely clear and certain that the 
chemical constitution and diffusion 
characteristics are fundamentally different 
between the two methods, and that there is 
no chemical or technical rationale on basis 
of which one could accurately maintain that 
adsorption of the Corline Heparin Conjugate 
would lead to encapsulation in the sense of 
Wagner et al and Soon-Shiong et al . 

Appellants again respectfully note there is no evidence to the 

contrary. 

Further evidence in support of appellants' position 
exists in the form of the third declaration of Professor 
Larsson executed November 29, 2007, and the declaration of 
independent expert James Shapiro MD, PhD, executed December 8, 
2007, both of such declarations having been filed with the 
Reply of December 10, 2 007. 

In his declaration, Professor Shapiro states as 

follows : 

I understand from reading the 
specification of the above -identified 
application 09/890,936 that the individually 
isolated islets are treated with a clotting 
inhibiting agent, e.g. heparin or soluble 
Corline heparin conjugate, which is adsorbed 
onto the surface of the individual isolated 
islets. This adsorption of clotting 
inhibiting agent onto the individual 
isolated islets is quite different from 
islet encapsulation, the latter of which 
refers specifically to immunological 
isolation of islets from attacking immune 
damaging cells. 

The adsorption of clotting inhibiting agent "is quite 

different from islet encapsulation." 
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At most, what Wagner discloses is an encapsulation 
of islets with an insoluble polymer shell, e.g., polyamide, 
polyester, polyolefin, etc., namely an insoluble barrier, 
something quite contrary to the present invention where the 
heparin material is adsorbed onto the cell surface with no 
formation of a barrier shell. Indeed, one end of the molecule 
is adsorbed onto the cell surface, and the other end protrudes 
out from the cell. Such molecules, e.g. heparin and Corline 
Heparin Conjugate, are water soluble molecules. The so 
treated islets do not delay insulin response by the cell, 
because there is no membrane barrier that has to be penetrated 
by glucose and insulin, as inevitably must occur in the prior 
art, including Wagner. Further in this regard, and in support 
of Appellants' position, attention is invited to page 3 of the 
Declaration of Dr. James Shapiro, executed December 8, 2007, 
and filed with the reply of December 10, 2 007. 

The present invention differs fundamentally from 
Wagner in not providing an impenetrable shell around the 
islets . 

The Examiner relies on claim 8 of Wagner, but claim 
8 does not disclose the use of heparin or anything similar to 
heparin. Please see paragraph 8 of the third Declaration of 
Professor Larsson. Claim 7 of Wagner does mention heparin 
"used to antagonize agglomeration", but Wagner does not 
describe how heparin might be used in the Wagner system; 
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please see paragraph (9) of Professor Larsson's third 
Declaration. 

As Dr. Larsson pointed out during the interview of 
June 28, 2 007, the Examiner's interpretation of Wagner makes 
no sense, because , if cells of Wagner were first mixed with an 
anticoagulant and then encapsulated as proposed by the 
Examiner at page 4 of the Official Action of August 9, 2007, 
the anticoagulant could not function because the anticoagulant 
would then be sealed within the microcapsule. This is 
confirmed as fact in paragraph 11 of the Third Declaration of 
Professor Larsson . 

As to the fundamental difference between 
encapsulation (the prior art) and coating, please also see the 
first Declaration of Drs . Korsgren, Nilsson and Larsson 
executed in February of 2004 and filed with a "Second 
Preliminary Amendment for Continued Examination" of March 2, 
2004; and the second Declaration of Drs. Korsgren, Nilsson and 
Larsson, filed with the Reply of April 4, 2007. 

There is no basis for the rejection based on Wagner, 
and such rejection should be reversed. Such is respectfully 
requested. 
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IV. Claim 4, 8, 11 and 27 define novel subject matter over 
Soon-Shiong 

Soon-Shiong discloses little more than Wagner, 
except Soon-Shiong is much more clear. But, like Wagner, 
Soon-Shiong relates to encapsulation of the islets , something 
fundamentally different from the present invention as already 
explained above, and as established by the evidence of the 
declarations of record also referred to above. 

Thus, Soon-Shiong discloses the microencapsulation 
of biological materials using, for example, a polymerizable 
alginate or a composite thereof with polyethylene glycol. The 
present invention does not involve, and appellants do not 
claim, any such subject matter, because the present invention 
does not involve or comprise encapsulation of islets of 
Langerhans . 

It is well known that the main reason for using 
encapsulation is to avoid immunological reactions aiming at 
eliminating the need for immunosuppressive therapy. In Soon- 
Shiong, an encapsulation system is disclosed (see col. 3, 
lines 53-61, and abstract) which comprises compounds which are 
capable of undergoing free radical polymerization e.g. by 
using certain sources of light. The objective of Soon-Shiong 
is to provide an encapsulation which allows delivery of 
substances from the insides of the capsule, i.e. drug delivery 
or insulin secretion from encapsulated islets of Langerhans, 
while providing immunoprotection . The Soon-Shiong patent does 
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not disclose features of clotting prevention, and thus teaches 

away from the presently claimed invention. 

Appellants respectfully add, as already noted above, 

that the Examiner was unjustified in ignoring the evidence of 

the Declarations of record where the Declarants stated as fact 

as follows at page 7: 

We therefore state as fact that our 
islets, after "coating" with heparin, are 
not encapsulated. 

Our heparin-modif ied islets can be 
obtained by simple mixing of heparin or 
heparin complex with the islets, as in 
Example 3 of our U.S. patent application. 
On the other hand, in Wagner and Soon-Shiong 
there are required operations, which are the 
main focus of these documents, for the 
creation of the capsule shells, e.g. 
extrusion in a two-phase coaxial flow system 
according to Example 2 0 of Soon-Shiong, or 
an emulsif ication technique with a photo 
polymerization as set forth in Example 19 of 
Soon-Shiong. 

The Examiner was not justified in speculating contrary to the 

statements of fact in the Declarations of record. 

To the extent that the Examiner seems to be relying 

on inherency, appellants respectfully note that reliance by 

the PTO on inherency in a reference requires that such 

inherency must be reasonably certain. For example, please see 

In re Brink, 164 USPQ 247, 249: 

Absent a showing [by the PTO] of some 
reasonable certainty of inherency, the 
rejection... under 35 U.S.C. 102 must fail, 
(emphasis added) 
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Also see Ex parte Cyha, 155 USPQ 756, 757 (1967), and In re 
Oelrich, 212 USPQ 323, 326 (1981) . There is no reasonable 
certainty that anything done by Soon-Shiong and disclosed in 
Soon-Shiong would provide anything identical or even similar 
to the present invention. Therefore, inherency in Soon-Shiong 
(or Wagner) is neither inevitable nor reasonably certain, and 
no inherency exists which can be relied upon. 

Further in this regard, although claim 5 of Soon- 
Shiong mentions heparin as a possible alternative compound for 
apparently forming a co-monomer for formation of the polymer 
shell used in forming the microcapsules, there is no 
disclosure and no teaching how heparin could be applied to 
individual islets. Reading Soon-Shiong, like reading Wagner, 
does not enable one skilled in the art to reach appellants' 
subject matter. 

At one point, the Examiner argued that "it is 
unclear how the heparin-alginate conjugate of the Corline 
system differs from the heparin/alginate system of Soon- 
Shiong." It is perfectly clear that there are distinct 
differences. Corline' s heparin-amine conjugate (not alginate) 
can be added directly to the culture medium without affecting 
the dimensions of the islets. In the description of the 
present invention, page 10, lines 14-20, it is concluded that 
the surface modification of the islets by heparin is expected 
to decrease or even eliminate the need for insulin inj ections . 
This clearly implies that the surface modification does not 
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change the insulin excretion of the islets. But according to 
Example 25 in Soon-Shiong, a rather elaborate procedure has to 
be applied involving co-extrusion and photo-crosslinking . 
There is no provision that the islets will remain as 
individual islets maintaining their original dimensions . 

Soon-Shiong, like Wagner, does not disclose a method 
as called for in claims 4 and 27 "wherein said individual 
isolated islets are modified by an irreversible adsorption 
with a clotting inhibiting agent comprising heparin or a 
fraction or derivative thereof". There is nothing in either 
Wagner or Soon-Shiong which has anything to do with 
irreversible adsorption. This feature is neither disclosed in 
the references nor is it inherent in the references, as is 
further made clear in the second declaration of the inventors. 
Again, please also see page 3 of Dr. Shapiro's Declaration, 
and also paragraphs (12) and (13) on pages 4 and 5 of 
Professor Larsson's third Declaration, as well as the first 
and second Declarations of the inventors. 

Appellants again respectfully note that it is 
fundamental that the Declarations are evidence, not arguments. 
What is stated as fact must be accepted, and what is set forth 
as expert opinion must also be accepted, in the absence of 
evidence to the contrary, of which there is none. 

The present invention relates to and describes how 
to modify the surface of individual islets so they can be 
brought into direct contact with blood without encapsulating 
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the islets, without having to introduce artificial materials 
such as used by both Wagner and Soon-Shiong, and without 
causing the blood to clot. In contrast, both Wagner and Soon- 
Shiong mention heparin as an example of a substance to be used 
to reduce the deleterious effect of the artificial material 
used to encapsulate the islets. Both Wagner and Soon-Shiong 
aim to shield the islets from direct contact with the blood. 
There is a clear and distinct difference between the present 
invention and both Wagner and Soon-Shiong. 

Soon-Shiong does not anticipate Appellants' claim, 
and the rejection should be reversed. Such is respectfully 
requested. 

V. -Claims 4, 8 and 11 are not anticipated by Nomura 

The third declaration of Rolf Larsson, Ph.D. , one of 
the CO- inventors of the present invention, which Declaration 
was executed November 29, 2007, and filed with the Reply of 
December 10, 2 007, states in paragraph (14) on page 5 as 
follows : 

(14) Newly relied upon 
Nomura.-.discloses only the use of heparin 
administered systeraically . Systemic 
administration of heparin is likely to 
generate bleeding complications, and has 
nothing to do with our invention which 
relates to the use of surface-bound heparin 
which acts locally on the surface of the 
islets thus eliminating bleeding 
complications . 
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Applicants' claims do not recite administering heparin. 
Instead, the heparin used in the present invention has been 
applied to the individual islets, and it is these surface- 
treated islets which are administered to the patient. 

The rejection should be reversed, and such is 
respectfully requested. 

VI . -Claim 9 defines novel and non-obvious subject over Soon- 
Shiong and Wagner in view of Couser . 

The deficiencies of Wagner and Soon-Shiong have been 
pointed out above and Couser has not been cited to make up for 
those deficiencies (and indeed does not do so) . Actually, 
Couser has nothing to do with either the present invention or 
the primary references. Thus, Couser is fundamentally 
irrelevant to the present invention as stated as fact in 
paragraph 15 of the third declaration of Professor Larsson. 
Couser clearly relates to the systemic administration of a 
drug, and not to any transplantation of insulin producing 
cells which have already been modified as recited in claim 4, 
together with the added subject matter of the dependent 
portion of claim 9. 

Claim 9 defines non-obvious subject matter and the 
rejection should be reversed. Such is respectfully requested. 
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CONCLUSION 

Appellants respectfully submit that the Examiner has 
not met the burden of establishing lack of novelty for claims 
4, 8, 11 and 27, or the additional burden of the establishing 
a prima facie case of obviousness for claim 9. Appellants 
respectfully request reversal of the rejections. 

Respectfully submitted, 

BROWDY AND NEIMARK, P.L.L.C. 
Attorneys for Patent owners 

By: ■ ^ , . ' V.^^^it 

Sheridan Neimajrk 
Registration No. 20,520 

SN: jnj 

G:\BN\B\BRAN\KORGREN1\PTO\2 0 08 -- 10 -- 27AppealBrief . doc 
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CLAIMS APPENDIX 
4. A method comprising 

transplantation of insulin producing cells in the 
form of individually isolated islets to a patient suffering 
from insulin dependent diabetes mellitus (IDDM) , 

wherein said individually isolated islets are 
modified by irreversible adsorption with a clotting inhibiting 
agent comprising heparin or a fraction or derivative thereof 
onto the surfaces of the islets, 

wherein said individual islet cells are each 
separately coated with heparin or a fraction or derivative 
thereof by preincubation of islets in an aqueous solution 
containing heparin or a fraction or derivative thereof, 

wherein said clotting inhibiting agent acts to 
inhibit clotting or reduce clotting. 

8. The method according to claim 4, wherein more 
than one clotting inhibiting agent is used. 

9. The method according to claim 4, wherein the 
clotting inhibiting agent is supplemented by an inhibitor of 
complement . 
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11. A method for increasing survival of islet cells 
according to claim 14, in connection with transplantation of 
insulin producing cells to patients with insulin dependent 
diabetes mellitus (IDDM) , comprising inhibiting of clotting, 
monitored as reduced generation of thrombin- ant i thrombin 
complex (TAT complex) . 



27. A method comprising transplantation of insulin 
producing cells in the form of isolated islets to a patient 
suffering from insulin dependent diabetes mellitus (IDDM) , 

wherein said isolated islets are modified by 
irreversible adsorption of a clotting inhibiting agent 
comprising heparin or a fraction or derivative thereon onto 
the surface of the islets; 

said modification comprising incubating said islets 
in a solution of heparin or a fraction of derivative thereof; 

wherein said clotting inhibiting agent acts to 
inhibit or reduce clotting. 
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EVIDENCE APPENDIX 

Copies of the Declarations of record, referred to 
above, are attached hereto. All of such declarations were 
entered as a matter of right. 



DECLARATION UNDER 37 CFR 1.132 

filed and entered March 2, 2004 



SECOND DECLARATION UNDER 37 CFR 1.132 

filed Apri 1 4 , 2007; and entered June 5 , 2007 



THIRD DECLARATION OF ROLF LARS SON 

filed and entered December 10, 2007 



DECLARATION OF JAMES SHAPIRO, M.D. , PH.D. , FRCSC 

filed and entered December 10,2007 
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RELATED PROCEEDINGS APPENDIX 

There are no related proceedings in connection with 
the subject application. 
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IN THE UNITED STATES PATENT AMD TRADEMARK OFFICE 
ATTY.'S DOCKET : K0RSGREN=1 



In re Application of: 

Olle KORSGREN et al 

Appln. No.: 09/890,936 

Date Filed: November 7, 2001 

For: NOVEL USE WITHIN 
TRANSPLANTATION SURGERY 



Art Unit: 1614 
Examiner: Donna JAGOE 
Washington, D. C. 
Confirmation No. 9165 



DECLARATION UNDER 37 CFR 1.132 

Olle Korsgren, Bo Nilsson and Rolf Larsson hereby 
each solemnly declare as follows: 

We are co-applicants and co-inventors of the above- 
identified application. We each have Ph.D. degrees and 
Korsgren and Nilsson also have M.D. degrees. Our CVs are 
attached hereto and made a part of this declaration. 

Each of us is an expert in the art of the present 
application, and each of us is familiar with the prior art 
documents cited and relied upon by the U.S. patent examiner 
and the commentary of the U.S. examiner in conjunction with 
the examiner's reliance on these prior art citations. 

First, and in a general way, we can state as fact 
that our invention as set forth in the present application is 
not based on the same principles, i.e. encapsulation, as the 
Wagner et al citation DE 196 23 440 A 1 (hereinafter "Wagner") 
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or the Soon-Shiong et al citation U.S. patent 5,705,270 
(hereinafter "^Soon-Shiong") . We elaborate below. 

The U.S. examiner has stated (Advisory Action), 
"Coating and encapsulating appear to be the same." And that, 
"this appears to be a difference in nomenclature only." We 
state as fact that coating according to our invention is 
absolutely not the same as encapsulating according to Wagner 
and Soon-Shiong. Coating in accordance with our invention of 
the present U.S. Patent application does not result in 
encapsulation, but instead results in a linkage between the 
islets and the heparin or other clotting preventing agent, 
i.e. the "coating" according to our invention results in the 
isolated islets being modified by irreversible adsorption with 
the heparin, a physical condition which is entirely unlike 
encapsulation with a polymeric material as disclosed by Wagner 
and Soon-Shiong. 

Fabrication of microcapsules surrounding individual 
or small clusters of islets (encapsulation) as represented by 
Wagner and Soon-Shiong represents a very delicate process. 
The procedure consists of enveloping the islets cells within 
homogeneous and semi -permeable artificial merrbranes without 
affecting tissue morphologic integrity or functional 
competence, aiming at protecting the graft from, rejection in 
the absence of immunosuppressive therapy. Thus, the membrane 

- 2 - 
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should be permeable to insulin and low molecular weight 
components such as oxygen, glucose, electrolytes and other 
nutrients and impermeable to lymphocytes and other cellular 
components of the immune system and also to antibodies, 
cytokines and other mediators of the immune system. 

Such microcapsules, including those produced 
according to the methods of Wagner and Soon-Shiong, consist of 
polymer spheres of 400-800 "ijm in diameter, typically made of 
alginate (a polysaccharide) or synthetic polymers, with a wall 
thickness of 10-50 pm, or even more, to separate the 
encapsulated islets from their biological environment, the 
ultimate goal of the capsule shell being to establish an 
immunological barrier. Encapsulation implies a coherent 
material in the form of a sphere which is not integrated into 
the biological surface of the islets but rather holds a number 
of islets being dispersed in the interior of the spheres. 

From a technical standpoint, a rather elaborate, 
semi-automatic procedure is reguired. It would be very clear 
for those skilled in the art that the procedures according to 
the present patent application are much less complicated from 
a technical point of view. 

The references of Wagner and Soon-Shiong therefore 
are very clearly concerned with encapsulation techniques, very 
different, from our technique. As an example, both references 
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teach the use of alginate as a vehicle to construct 
microcapsules. The encapsulation techniques according to 
Wagner and Soon-Shiong result, according to what is desired 
and clearly implied in these documents, in the islets being 
trapped and physically enclosed within the microspheres, i.e. 
within the capsule shells. As indicated above, this is a 
physical state which is quite different from what occurs 
according to our method. 

It is well known that the main reason for using 
encapsulation is to avoid immunological reactions aiming at 
eliminating the need for immunosuppressive therapy. Hov/ever, 
despite great efforts over two decades, there is still no 
encapsulation method in clinical practice, which reflects the 
practical and biological difficulties related to this prior 
approach. 

The approach according to the present patent 
application is to rely on well-established protocols for 
immunosuppression, but to improve the viability of islets 
being injected in the portal vein of diabetic patients. There 
is no aim vjhatsoever to create an immunological barrier, as 
with encapsulation, but to dov/n-regulate the inherent pro- 
coagulant and pro-inflammatory capacity of isolated islets. 
Recent research has taught us that isolated islets display a 
pronounced pro-coagulant and pro-inflammatory capacity v/hich 
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provokes an instant blood mediated inflammatory response 
(IBMIR), which is distinctly different from a specific 
immunogenic challenge, i.e. the type of immune response 
triggered by transplanted cells or organs. The IBMIR leads to 
blood clot formation (thrombosis) which implies that a great 
number of islets become trapped in such thrombi and thus 
become non-functional. 

In the case where the islets have been modified by 
e.g. the Corline Heparin surface (e.g. our Example 3), there 
are no prerequisites that would lead anyone skilled in the art 
to conclude that , such a procedure involving simple mixing 
would represent encapsulation. The procedure implies (and 
results in) attachment to the biological structure of the 
islets of individual high-molecular weight molecules, with no 
semi-permeable function. 

The U.S. Examiner has questioned what is meant by 
"artificial" encapsulation, and how our invention differs. We 
have in part addressed this above, and now add that what is 
"artificial" in Wagner and Soon-Shiong is the creation of an 
artificial shell of polymeric material, i.e. the capsule which 
encapsulates v/hatever component is intended to be 
encapsulated. In our invention, contrary to Wagner and Soon- 
Shiong, no such capsule is formed. The heparin in our 
invention does not encapsulate the islets. Even when a 
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hepar in-con jugate composed of multiple heparin molecules being 
covalently linked to a carrier chain, e.g. the Corline heparin 
conjugate of' Example 3 of our above-identified U.S. Patent 
application, is used, encapsulation of the islets does not 
occur . 

We summarize differences between encapsulation, e.g. 
according to Wagner and Soon-Shiong, and heparin coating of 
islets according to the present invention as follows: 

We state as fact that it is inherent in our above- 
identified U.S. patent application that the surface of each 
individual islet is modified to reduce thrombogenicity, and 
each islet is free to interact with the biological 
environment. No physical barrier and no iiranunological barrier 
occur in our invention. On a molecular level there is 
provided a thickness of heparin of at most 0.1 urn, v/hich is 
non-coherently attached directly to the biological surface of 
the islets. 

Artificial encapsulation implies that a synthetic 
polymer is used to establish a physical barrier between the 
islets and the biological environment (tissue, blood, etc.) 
only uo allow certain substances (e.g. insulin) to pass across 
the barrier. Our process of zhe present application may be 
referred to as non-artificial based on the fact that the 
islets are free to fully interact at a molecular scale wirh 
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their biological environment and that they retain their 
capacity to release insulin without any passage through a 
semi -permeable membrane. The purpose of attaching e.g. 
heparin to the surface of the islets is entirely to down- 
regulate the tendency of the islets to induce coagulation and 
inf lamiTiation . 

We therefore state as fact that our islets, after 
"coating" with heparin, are not encapsulated. 

Our heparin-modif ied islets can be obtained by 
simple mixing of heparin or heparin complex with the islets, 
as in Example 3 of our U.S. patent application. On the other 
hand, in Wagner and Soon-Shiong there are required operations 
which are the main focus of these documents, for the creation 
of the capsule shells, e.g. extrusion in a two-phase coaxial 
flow system according to Exampile 20 of Soon-Shiong, or an 
emulsif ication technique with a photo polymerization as set 
forth in Example 19 of Soon-Shiong. 

The third citation relied upon by the U.S. examiner 
is a publication in the name of Lenschow et al. This 
publication is in certain respects even more remote from our 
invention than are Wagner and Soon-Shiong, because the author 
simply administered CTLA4Ig to mice rather than treating the 
islets, i.e. the CTLA4Ig was adm.inistered systemically to the 
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mice and not to the islets. The Lenschow et al publication 
therefore has nothing to do with our invention . 



herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and 
further that these statements were made with the knowledge 
that v/illful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of, the United" States Code and that such 
willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 
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ATTY. 'S DOCKET: K0RSGREN=1 
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Olle K0RSGR3N et al ) Examiner: Donna JAGOE 

Appln. No.: 09/890,936 ) Washington, D.C. 

Date Filed: November 7, 2001 ) Confirmation No. 9165 

For: NOVEL USE WITHIN ) 
TRAInIS PLANTATION SURGERY ) 

SECOND DECLARATION UNDER 37 CFR 1.132 

Olle Korsgren, Bo Nilsson and Rolf Larsson hereby 
each solemnly declare as fallov;s: 

We are co-applicants and co- inventors of the above- 
identified application. We each have both M.D. and Ph.D. 
degrees . We earlier submitted a declaration in this 
application, also under 37 CFR 1.132, which we reiterate and 
confirm, and which has attached thereto our CV's which are 
made a part of this declaration as well . 

Each of us confirms familiarity with the prior art 
documents cited and relied upon by the U.S. patent examiner 
and the commentary of the U.S. examiner in conjunction with 
reliance on such prior art citations. We amplify our earlier 
declaration as follows: 

Encapsulation (also referred to as 
microencapsulation) implies that the islets are confined 
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within a polymer membrane that is not in direct contact with 
the islets. Extensive efforts have been spent on preparing 
microcapsules primarily using alginates as the capsules- 
forming material in accordance with what is disclosed in 
Wagner and Soon-Shiong. 

A recent article (ref. 1) , Duf rane et al'', is 
representative for the current state-of-the-art. As 
illustrated in Fig 1 in the cited article, an optimal capsule 
should be a sphere with a diameter of 650- 70O p.m. Wagner 
specifies a diameter of 500 im (p. 6, item 2, 1.3-4 in 
translated documient) . 

Considering that the islets have a size of 50-300 
pm, ws state as fact beyond any doubt that one or several 
islets will be enclosed in each microcapsule with considerable 
dead space between the islet (s) and the enclosing membrane. 

Even with the most advanced technology using 
polyethylene glycol -as the capsule-forming material , as being 
used by e.g. Novocell Inc. (see www.novocell.com), the 
capsules of the prior art leave a dead space of 25-50 
between the cell surface and the polymer membrane (see fig. 1 
below) . The dead space creates delayed response times due to 
the fact thar glucose must first diffuse through the meinbrane, 



1. Duf rane D. , Goebbels R-M. , Saliez A., Guiot Y., and Gianello P.: Six-months 
sur-.-ival of trdcroencapsulated pig islets and alginate biocoKpatibility in primates. 
Proof ~ci£-coacept. Transplantation, S, 1345-1333, 20O6 
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and then the glucose has to be transported by a concentration 
gradient across the dead space until it reaches the cell 
surface . 

Fig 1. (microphotographs obtained at www . n ovocell . com) 




Purified Human Islets- Encapsulated Istets. with 

PEG Conformal Coatifigs 

The insulin response by the cell will be delayed and 
the occurrence of insulin in the blood is further delayed by 
the dead space and diffusion through the membrane. The end 
result is that the actual insulin response in blood will be 
too late and may even induce hypoglycemia, if increased levels 
of insulin are generated too late when the glucose levels are 
already going down. 

On the contrary, in our invention, the material 
used, e.g. Corline Heparin Conjugate, is adsorbed directly in 
clos e contact with individual islets with no dead space , 
whereby glucose in blood interacts directly with the islet 
cells so that a physiological response with regard to release 
of insulin is achieved. The following picture (Fig. 2), 
prepared in our laboratory, shows one islet cell coated with 

- 3 - 
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There is another distinct difference between 
encapsulated islets such as those of Wagner and Soon-Shiong, 
and heparin coated islets according to our invention that 
needs to be emphasised. The spherical membrane that 
encapsulates the islets of the prior art is an insolnble 
polymer with a cross -longitudinal n etw ork of bonds (thus it 
forms a membrane barrier between the islet surface and the 
surroundings), v/hereas the material we use, e.g. Corline 
Heparin Conjugate, is a soluble macroraolecule that is adsorbed 
as discrete molecules onto the cell surface with no cross - 
longitudinal linkages being formed between the conjugate 
molecules (thus no membrane b arrie r is formed between the 
islet surface and the surroundings) . 

Soon-Shiong et al discusses '"microcap,sules prepared 
from crosslinkable polysaccharides, polycations and/or lipids 
and use therefor" (title of the patent) . No part of the Soon- 
Shiong document demonstrates or discusses the use of heparin 
or heparin conjugates for coating islets without 
polymerization (or crosslinking, alternatively gel formation) . 
On the contrary, examples 1-7, 14-17, 19, 21-25, 27-28 and 30- 
32 are specifically related to crosslinking, gels, 
polymerization etc. Therefore, Soon-Shiong et al do something 

- 5 - 
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quite different from our invention, and this document leads 
away from our invention. 

In their patent application, Wagner et al mention 
islets of Langerhans in Claim 3 and heparin used to antagonize 
agglomeration in claim 7. However, no disclosure of our 
present invention can be found in the patent application of 
Wagner et al . On the contrary, Wagner et al only describe the 
use of macro- and micro-encapsulation of islet cells, and 
thereby leads or directs worker in our field away from our 
invention. 

As clearly explained in our previous Declaration, 
the encapsulating membrane composed of an insoluble polymer 
proposed by Wagner et al and Soon-Shiong et al constitutes a 
barrier to immunologically active cells and molecules, whereas 
no such barrier is created by adsorption of the heparin, e.g, 
Corline Heparin Conjugate. We reiterate with strong emphasis 
that it is absolutely clear and certain that the chemical 
constitution and diffusion characteristics are fundamentally 
different between the two methods, and that there is no 
chemical or technical rationale on basis of vjhich one could 
accurately maintain that adsorption of the Corline Heparin 
Conjugate would lead to encapsulation in the sense of Wagner 
et al and Soon-Shiong et al . 

- 6 - 
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We hereby further declare that all statements made 
herein of our own knowledge are true and that all statements 
made on information and belief are believed to be true; and 
further that these statements were made with the knowledge 
that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 
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Six-Month Survival of Microencapsulated Pig Islets 
and Alginate Biocompatibility in Priniates: 
Proof of Concept 
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Pig Islo' C"I! i<io5ifjon and I nc-kpsulafion 

Adult pig pancreases were harvested from Lanctraee 
pij';(>200k" n = 10)ittheloral siui htc house ( Ctntrf A 
de Marbaix. Louvatn-k-Neuve, Mi. CoUigaon) and islets 
\\i.ic iiohleJ u 1 pie\roi!.h descnbtd tet-hniqiic f h] 

Frtihl lioht d pij, I'lle'i wc l Liv-ipsj) ncd m in bLM 
i0OalMnitemanL\fBUchliO064 FvICBiofolyni r D dm 
men, Norway) containing a high concentration, ot maniiu- 
ronic lud (iligb M "16%) Fiec l ducd ilym tt i./is osih 
174mf'i s endoiow -^25 FU/^um 1 u ivdiiuttd in i ftlOPS 
IX washing butfer (Inotcch Encapsulation AG, DottiJcoii, 
Switzerland) at a coacctstration oM% w/v. Pig iskt cells were 
suspended m ilvinte -S a con-entr^tion of 10 000 islet 
cells/ml and encapsiilation vvas pertorniedb)'" the Inotech bn- 
i. p'.uhtiot \C dtMCt (icnal iiunbei U 01 005 Djttilm 
Switzerland) (Dufraneetal., mantiscript submitted). Quality 
ot capsule was microscopically evaluated, ton lOD capsules 
samples) m order to aetermiae the capsule diaaieter and the 
p 1 en ijjL ol 1 on \si\ hiptd ndbiol n ipsuli 

i^Ticro capsule C^lt irc Conuinon 

In order to obtain optimal stabilit-)' of rmcrocapsule. 
several Cat.;., eoncentrations were tested, m culture. Emptr 
cipsu e-J \vLrr cul iir d in H Vi\4 PIT medium CNv InMitr 
gen Muebcl L Igiimi) and iuj-pkmented wth eiln i 0 j 
1 ft „ S 0! SmVI CiCI for 2 iSind ?llu otmcubition On 
htuiJied cipitilt dnmttei i)rei.h re vLreexmimn. 011 
1 inv ltd phas cent isf miciobuO|.t with 1 cilib atcd t; id 



Aaimal Recipients 

Non-dtabetic C.vnomolgus monkeys (->— 6 years old: 
4-7 ki;, n=15) were used as recipients and were housed ac- 
Ltrdin^to the j,mueim''softhf Bt ta Minntr) of ''Kn ill 
lure and Animal Care, All procedures were approved by the 
iDLil "th c C( nmiti-f U Aniiml C ai ot trie bnnctsit 
I. itl c R ]u iLlomui T 11 \ 1 nin il,.,ioi.p % 1 d 
s ^11 d Oil pin ilLi Ctu denipH L -isult (Ntnli i tor 

sulit a pi 1 Ids iP( lU/L li titiol Cl 1~) an 1 pinintes 
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Group). 
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Transplantation of Microencapsulated Islets 
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Alter iulS best kidneyf w tt exposed b) a midlme 
lipnotom) md t 20 guij,t "itnetci fB cton Ui Imsnn 
\a \t Bcloium) \t,ai p aced between the 1 idne) pii t nch^ nii. 
a.nd the capsule. Each animal received 15,000 microencapsu- 
ktca islets equivalen t to ( lEO j/kg ot body recipient, collected 
w a 10 ml svrrage. Positive eontroi awirialsTei us ed (ht i ^me 
number ot non-encapsulated pig Lslets u.nderthe kidnev capr 
siile. Negative control animal received a volume of empty 
capsules corresponding to the volume ot 15.000 lEQ/ikg en- 
cap.?ulated pie islets fa mean ot 7 mil Each graft was- trans- 
planted under the capsule of one kidney oer primate. 

Animal Follow up 

Blood giticD.-;e was monitored aunng the first 24 hr 
posttransplantation to avoid hyi.io.glycaemia. Blooa samples 
were taken (via the femoral vein) prior to tran.sp!antatiou 
(three times to determine the Porcine L-peptide baseline) 
and 1 hr, davs 1. 7. 30, 50, 90, 135 and 1-80 pomrm -planta 
rion Poicmf C pcj tide iLmco P semh Nn lihb BV BB 
EDE, The Netherlands), anti-porcine aj)tibod]e.s (see tielow) 
ind creitinine fkodik Fktichem DTiC 11 Oithr Clinic il 
DnsnobtiCi INC Ro hesfer N\ U;>A) levels v remcasnrta 
un pnraite set 1 Boq) W!,is,ht \\ u raonilored w ekl) 

D '"lection of Anfi-Dorcin-» lyM «« J IqO 

Porcine lymphocytes were used as antigenic targets tor 
the detection of anti-porcme antibodies. Ten miililltres of 
icpuini/ed blood ohtimtd fr^m hclgium 1 nance pii^i 
lU-Bvvi Is oil) s^crcdi itul m 21 ml W Ml md hm 
ih t)tts\serL lecoNtivd dtu <" iTfuiniitun iciosiidcn it 
Brattieat on lymohocvie separation medium (LSM: Bio- 
chrom AG, Berlin, Germanv). .Specific anti-porcme IgM or 
I^v 1 iiib-sai w f a s SI. d by Flo s C)tonitt'^ u mi, i fl 

0 cSLtiir itlivitt^ ctll sortti fFiCiOl Ik ton Dn.km nn 
lUErtnbodt„ n \ilst i! it;ium) Fhc lo' pnrcin 1 m 
pHrL>te /tub wue incubated 30 min with 20 fJ^l at .serum 
from each experimental primate (pnmare serum was used 
without ciiliition and deconmlemented atr!f)''Cj. Aitter mcu- 

1 fion -urc ihrr'ii he \ r luloimec \ iliHBiSso i 
tioi nic hbeltl nt mt hum n iuVI (1^-1 B\t2) md W 
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Th t diti \scit. dLqiuicd imJ p o tc u n l Fll Ou 
t hsi (BD Bios 1 n ) Th» ii n fluoi i->ik int nsitv 
(Nini n pLi. n," L oH mjioal ir cimt mt , in 
antibody were a,s,=;essed. 

S-ssessmeivt of Explanted Capsntes 
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The ability of encapsiilnted adult pig islets to produce 
imaliii 135-aiid ISO days aftertranspiantaiion wasassesseciby 
.1 static glucose cballenge. Prior to the test, explanted capsulw 
iiad been cultivated in 75 cnr llaslcs, for ! 5 hr, on RPMI 1640 
glucDsc 5 mU supplemented with 10% FBS at 37''C. After 
cuittire, encapsitiatcdpigisLets were removed fronithe flasks, 
washed three times with RPMI 1640 glucose 5 mM and incu- 
bated for 24 hr, in RPiM! 1640 supplemented with glucose 5 
mM, 15 raM or 15 mM + Fdtskolin 1 fiU (37°C). After 
incubation, supernarants were collected and stOfed:at -20°C 
ttntil meastiremettt of iftsulin by a. doable atitibody radioim- 
munoas.ssty. Insulin Goiitent of the inicroencapsulated pig is- 
lets was measured in samples ft."om each recipient'. Microcap- 
sules were added to 500 .^1 acid-ethanol solution, souicated 
and kept- at -ZCC, Results of insulin secretion are giwn in 
percentage of insulin, cojitent per islet. Insulin secretion ac- 

pia-nlation values. 



Statistics 

Values are presented as means ± SD {excepted when 
speci tied otherwise). The .sta tistical significance of differences 
was tested bya one-way analysis of variance (ANOVA) with a 
Boriferroni posthoc test. The Manii-^Whitney U test-was used 
to analyze the insulin secretion of explanted capsule,?. Use 
.statistical tests were carried out tising Systat ^'ersioix 8,0. Dif- 
ferences were. considered to be significant at J-'<0,03. 

RESULTS 

Parameter-r; Conditiojiing "In Vilro arid In Vsvo" 
Biocompatibility 

Si7.e of Microcapsules and CaCl^ Concentration 

After encapsulation, the mean' diameter of emptj- cap- 
sides was 653 ±22 ^in (n=460 from three indepeitdent ex- 
periments), Incuisation of capsules for 1 S or 24 briii a culture 
tnediiim supplen-iented with 0.3 mM CaCU provoked a sig- 



F^GTOE 1. (A) Stabilization of the 
capsule diameter prior to transplanta- 
tion. Stable carjsule drameters were 
ODtainea m a medium coniaiiung l,b 
mM CaClZ vnth an incubation time of 
18 hr (*.o<0.005 for capsule diameter 
with l.B rtM vs. 0i3/2,;5/S raM CaCljj. 
Sicftu&carLt sweUmg aiid retradion 
were observed in caosules incubated 
m medium coiitaining lowr (0,3 mM) 
and high (a.6/6mM) concentrations of 
CaCls (300 capsules wrere evaluated 

TransBlantationofnon-optiEial fBj and 
opnmal (C) encapsulated ma isiets 
beneath the kidney capsule {location 
bar=100 /im). Note that araft fibrosis 
(D) and stroncf fifarosis {*) reaction, 
surioundinci non-optimal capsules, 
lomh after implar 



{ fib o 



1 fre- 



ak 



1 month after 
tion. in ease of optimal caDsules trans- 
plantation (E). Inadditian. msuhnpos- 
inve cells were found, at day 30 
po^ti at "splar ttion m i e opnin ' 



Dnqinal macjnificaa 
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TABLE 1 . Scoring of encapsulated pig islets after explantatlon 



Non-optimai encapsulati 



Optimal encapsulation 



Macroscopic 
(% of fibrosis) 



Degree of Degree of Capsule 
capsuie broken containing 

overerowtb capsule DTZ* cells 



Porcine 
C-peptide 
(ng/ml) at 

day 30 



0.199 
0.049 
0.053 



nificaiit swelling of capsules i.+ 12.5% of imtiai diameter 
puoi to uil LU i7.i=;- 12 iim, f-<r 0C->, (Fi^ ■ \) iig 
nihcant raodihcation of the diameier was ooscrved for cap- 
sules incubated m ctdture meoium supplemented with l.o 
m.V! CaCl, for2 h {703±33 /xm), 18 It (698±56 am) or 24 hrs 
f707±69 jLiin). In contrast, mcnbation in ineaitim with 
hifherOiCi-- concentrations U.s and 5.0 niM) inauced a sig- 
nificant reduction in capsule diameter (-6.6%, P<0.005) as 
compared to the diameter obtained ttist after encapsulation. 

Culture of Microeiicapsulateo Islets Prior to Implantation 
!n order to stab!h7.e the niicrocacsule.?, and obtain long 
term biocompaiibilitv ot encapsulated pig islets, preimpiaiv 
tation culture tor 1 8 or 24 hr is necessary. 1 wo primates that 
were inimediatelv implanted alter encapsulation demon- 
strated a stront; cellular/fibrosLS reaction a<;ainst the graft at- 
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i-siets in capsules 38% of which were not well torined (Fig. ! a ) 
displayed sienificant tlnrosis {>50%) after 6 months. In tms 
case, cellular overgrowth (32%) and capsular breakage (26%) 
were oDserveo (Taole 1 ). In the other primates tnat received 
a mean of 91 ±5% of weli-forraed cap.suies {Fig. IC), iibro.sis 
or cellular overgrowth was nor evidenced. 

A clear relationship between the capsule shape and tne 
purity of islet,s preparations was evidenced. I he exocrine con- 
tamination disturbs the laminar ;et otthe encapsniation de- 
vice thereby mcreasinjt the proportion of non-well shaped 
capsules. In this stuay, the puritv was constantly over or equal 
to 90% 194 + 2.6%; n= 10) to be able to use our device. 

ideal Preparation oi Alsrinatc Microencapsiuatecl Pig Islets 
I iiese prelinunaty data allo^ved irs to determine tne rol- 
lowms? best condition tor in vivo experiments: thebest regime 
was to culture pig encapsulated islets in 1 / ml LiVlkL I0ti6 at 
I'riMCr' to 1 h m""!!!)! not tissi cult t ti ltd 
t sk i ircnc.niritu lof lOOOO-ij. d /fl'sl in sc u i 
t .m.i im Inl a of " itmu ur pii lat.s u ^r ' t 
hro-, s oi tllulu t <;rowth w s obs \t ' die 4 ci r 

vated m tne aopropriate metiiuni and when over 92% of cap- 



Transplantation of Non-encapsulated Pig islets 
and Empty Capsules 
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FIGURE 2, Porcine C-peptide level evolution in pri- 
mates transplanted with non-encapsulated pig islets {n= 2; 
Black) or non-optimal (n = 5, White) / optimal (n = 7; Grey) 
encapsulated pig islets. After 30 days of optinial capsules 
transplantation, porcine C-peptide was detected in 71% of 
transplanted animals (5/7 primates). No porcine C-peptide 
was detected 2 days after the implantation of free and non- 
optimal encapsulated pig islets (<0.1 ng/ml, black line). 
Mean z: SEM. 



ceiluliir reaction wa.<; olxserved 2 and 7 days after transplanta- 
tion (Fig. 3!. The cellular ititiltration was essenttaliv com- 
pos d c! n ) f vnpboc-v* ) and CD6R (nionx)te u j tc 
phage; positive cells (Fig. j, b and C). Complement Ci 
deposition was evidenced on the £;ratt, as soon as 2 days after 
tran.-splantauon (Fist. M). Emptv capsules did not induced 
mtlammatory and immunoiosical reactions (data not 
shown I. 

Ernpsiu ilio i jlonjs Pic, I&lot Sv.ivival 

.'Uter stabilization, cncapsuiatton or [nt; islets bv 
hi h Mllyinttiuwi > l^nttsur \ il iflcr li jn>.[ hm Hon 
into non-dinbetic primates {n = /), A mean level of 0. 14 ± 0.0a 
ng/ml ot porcme C-peptioe was detected until dav .>() po.?t- 
ti nspUnt IK n 1 it t i ct 7 p in i s Ikn n i pn 
m Lsl idonh dtte tilkkvd i in ' i i 0 ' 
nil nil d 1 1 tt nsplm tion (Fm FaU li 
U\ i iitC pep iJc \ \ s!t,iah anth hi h i t'li tic 1 \cl n 
111 lunntinmnl (0 0^-0 02 i /ml) I) thi nn n 
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after 135 and ISO day.'; of transplantation (Table 1, Fig. 4, C 
and D). 

Ko significant nnodification of body weight and creati- 
nine level was obseived in the 7 primates receiving well en- 
capsulated pig islets 4 to 6 months after implantation. 

Microencapsulated Pig Islets Are Viable and 
Functional 4 and 6 Months after Implantation 

Prior to transplantation, a mean viability of 84=6% (by 
Trypan Blue exclusion assay) was obtained for encapsulated 
pig islets (n = 10). Transmission electron microscopydemon- 
strated the integrity of pig islets after encapsulation (data not 
shown). Prior to implantation, encapsulated pig islets (islets 
from 3 pig pancreases irsed rbranimals008-12)demonstrated 
the capacity to produce insulin after glucose .stimulation: an 
increased insuFm release after exposure to glucose 15 mM 
supplemented with cAMP-raising agent (Forskolin 1 
was observed; 70.7± 15.1% vs. 3 1.6±9.7% of insulin content 
for giiLcose 1 5 inM-F Fsk 1 jxhl vs. glucose 5 inMi respectively. 
The mean stimulation mdsx (SI), calculated as the fold-in- 
crease over baseline {% of insulin content at glucose 5 niM), 
was calculated at 2.5i I.l. 

Capsules were removed 135(n=2)and 180(n = 3)days 
after transplantation and were incubated in the presence of 
different concentrations of glucose to assess the function of 
pig islets from e.'<phmted capsule,?. An increase in insulin re- 
lea,se, after exposure to glucose 15 mM .supplemented with 
Forskolin, was observed for pig encapsulated islets removed 
t V 3 (anuiilsOOS 009; 6f±'' •iO/ovs •'o_0')''iofin 
snhn content tor gkico.se 15 m!Vi + tsk 1 juM vs. glucose 5 mM 
(P=0.028. n = 2: Fie. 4E). The mean .Si was calculated at 2.2 
(ranee 2.0-2.7). After ISO days ot transDiantation, one gran 
did not demonstrate insulin content and the capacity to se- 
crete m.suhn. This correlated with ciati fibrosis and capsule 
overgrowth (Table i, animal Oil). Among the 2 other cases 
(animals 010-012), one Dig islet «raft demonstrated the ca- 
pacity to mcrease insulin secretion aher exposure to glucose 
15 inM-FFsk 1 ixM (8.4±3.7% vs. 4,7±1.9% of insulin con- 
tent for glucose 1^ mM+ Fsk 1 /iivl vs. clucose .•> mM ) corre- 
sponding to a Si at 1.8 (Fig. 4r), Fohow up at the s 
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Transplantation of Encapsuiatea Pig Islets 
Elicits a Humoral Imirxnne Response 
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EIGURE 3. Ceimiar inGltratioa and graft destruction 
were observed 7 days after iton-enaapsnlated pig islet 
ttaxtsplantation. Very £ewirisulin-positive eells were found 
C(A) msuliH slaimng; ongiual magtufioatioa; xS), Iimnuno- 
histocheimstryre-tfealediTtassive CD3 (B) andCD68infiltra- 
tionfC) (ongroal roagniacation; XS), Complement C3 dep- 
osiUtSn was obseri^ed oit the graft (onginal magmficaaon: 
XIO. D). 

encapsulated pig islets .(n= 2) the level ofanti-pig IgM and 
J(;G antibodies was strongly increased. When badly encapsu- 
lated islets (n= 2), islets cultivated m bovine serum (n=3):or 
well: encapsulated pig islets (n = 7} were implanted afSigmfi- 
cant increase m the level of anti-pig IgM and IgG antibodies 
was observed as shown in Figure S. 

DISCUSSION 

The first ami of thts study was to demcinstrale the bio- 
Gompatiblltty ef encapsulated pig tslets for long-term (6 
Tnont;bs) m prunates and to evidence the parameters which 
significantly influence the compatibility of these capsules. 
The .second maior goal was to proof the concept by demon- 
strating that pig encapsalated islets are capable to respond to 
a hypergiyceraic stmmlus b month afer implantation into the 
most stringent xenogeneic model and ivithout.immunosup- 
presston. 

Without encapsulation, pigisletsaredestroyed within 2 
day.s of transplantation as evidenced by loss of C-peotide pro- 
dtic tionandhumoraland cellular rejecti-Onatimmunohisto.!- 
ogrH6). 

la order to prolong porcine islets viabihtv without im- 
muno.suppre.ssion, pig islets were encapsulated, tollowiiig.sav- 
eral parameters which allowed long-term viabihtvand mimu- 
noprotection (17, / iS). Pitii5kt5 were encapsulated m a highlv 
puntied hign-M alginate cross-linked withCa** lons and the 
use of a very low enootoxm-coiitamtng alginate without ad- 
ditional permselectivc PLL coating seemed crucial (9, 19). 
-Stnyilarly, Duviver-Kali et al and Omer et al. reported im- 
proved capsule intcgritv and pig islet viahdity up 3 months 
after transpfantation in B6Af 1- mice, hv using similar alginate 
U0,20). 

Al'hcngh receii* e\-it mrntv d^nionsirated tmp»o"ta 
,t.ilHiil^ aftu alginate tioss luil-ai^c vutii Ba ' vve testco al 
pmate capsule cross-linkage with Ca ^ followed by a prem)- 
pLultation aii'ii't af a [Cd' ] vonfenliatio ^ ol I 8 ni.M 
5i. ihis [Ca ' j concentration was chosen after testing sev- 
eral lower and higher cnncen tratto.ns of Cai_L during preiin- 
plantation culture up- to 24 hr. Although Hani M.t)/I' L2 me- 
dium corresponds to the optimal culture media for non- 
ciiLapsulat-ed adult pig i.lets cuhmc, lou K iCl,] [Q 5 nuM) 
meom induce capsule s',vciling and nrovokc aisraption of 
c'psnl'- membi inesuhich coi Li etr^se pig i-i^'m- io the host 
immune svstem and thereatter to g,raii fiorosTS ima islet ne- 
crosis (1 7, 2! !. Followingtnese in vUro tiata. toe optimal con- 
icntialiun t!' i niM i. sd tttd is we as a eultu'e pci lod 
ot 18 hr prior to implantation in ordeno,<;tauilize the alginate 
cipsiiie^ Sevci il eommtu lal m'du' i oitau a conccniralion 
ut 1 S m\l CnC > and CivIRl lOt-'O % a^ chnsci toailtuicen 
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FIGURE 4. No fibrosis was ob- 
served macroscopioaHy for grafts re- 
moved after ISSaad 180 days, oitrarra- 
plantaaoE in pnmates [R, B, "graft). 
Bitluaone positive cells (arrow) were 
also detected for pig encapsulated is- 
lets esplanted after 13S (C) and 180 
(DJ days (locatiori bar: 100 jum). tn- 
capsrtlated'pig islets explanted from 
grafts 135 days after transplantation 
were aisle to produce a sjgnj&cant 
amount of insahn after glucose/For- 
skoUfi 'Stimulation (E). {I><0.03 for 
GJS-i-Fskvs. GS. n=a). After 180 days, 
insuhs seorBtioii was observed but 
without response to stunttlation (F, 
n=2)- Black square and black trianqle 
represents rephcates for each pn- 
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ciiltiired m CMltL medium complemented with oovine se- 
rum. and:-severe pxtix .oestiuction ensued one month after 
unpiulLitioi •\lthoua;h ci iiks l ntm ntly islied 
Dnor to transplontahon, bovine pro'.eiit.s could stick to the 
capsule sm-tace and lead to the host rminune .svstem iictiva- into i 
tion Ihcit^ou ^runi iicc ' iMl<L wjMiiM iistd to 'tlitrt worl 
Ln ipsuht d pit, islet i i iIk follow m st\i.n in m\ii i nphp mi H 
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FIGURE S. Representative development of axiti-pig anti- 
bodies m primate sera prior to and alter Iransplantafion 
with empty capsules, non-encapsnlated pig. islets, well- 
shaped encapsulated pig islets ^stabilized) and non-opti- 
mally encapsulated pig islets (;!eft: igU, nght; IgG). All an- 
imals had preforrasd antibodies. When empty capsules 
were implanted, no change m the anti-pig IgM or IgG was 
obserired. while m all animals receiving encapsulated pig 
islsts a sigrafecant increase m IgG was ewdenced thereby 
confirramg i-mir.timsation. 



were impkrntcd in iionnoglycemic monkeys, that (ii) a\v- 
sules were not injectpc! Foll()\vin£;a nionobyer which certamlv 
ii,d Kcd a l<uk oi o..-,-ciut!on or ilic external l.ivcr; i.( cfll.^ 
th It ( 111, chioiii. leieiunn ca^uls dik- to coninnioii.^ Mf. pi^ 

cncapAiktcJ D(.i-uneJ il3) Kegaruini:; this l.tttei^ p.i 
opsiilileJ i.iels \vUL iiiit-ai'J irto tlio p^i isoncum uhich 



seems a-more in(lara,raatory site than kidaey'Space (Dufrane 
et al.- maH:Uscnpt submitted). 

The .site itiiplantation under the kidney cipsule vvas, 
used in :tlHS work, since local o,xygBn pressure is high aiTd^ the 
recovery of capsules is rendered easy foT:aiialysis, but for clin- 
ical appircations o!:her sites shotild: be investigatedi.e. as sub- 
cutaneous space. The UvSual intra-portal way, used in clitiieal 
applications, would be impossthle due to the capsules size 
which will induce hepatic throoibosis. 

Sonie of the pig islets surtfived long-term despite a 
stroiig humoral anli-pig iflitnune reijponsfc In fact, all tire 
primates used in this study had preformed ant i-pigantibodies 
of both IgM atid- IgG types. Despite the encapsttlation, all 
primates developed an elicited anti-pig immune response as 
e;\'idenced by the siguificant shift of both anti-pig IgM. and 
mai nly IgG antibodies by flwv cytometry. When empty cap- 
sules were implanted under the kidney capsides, no humoral 
response was elicited up to day 145 after grafting thereby 
demonstrating that pig islets were responsible for the anli- 
body respon.sc. Despite this atitibody production, no rejec- 
tion or fibrosis was evidenced dieteby demoiistrating the im- 
mnne protection of the. pig islets by the-capsales t JO), The 
iramumzation against pigproteins couki be the consequence 
of a sniail percentage of pig islets not being- encapsttlated or 
simply prove that pig proteins might get out of the capsules 
(25), such as porcine C peptide (26). 

lit conchisiori, this study demonstrated that several pa- 
rameter,"! rmfst be in place to improve the biocompatibility 
ajid survival of encapsulated ptg islets up to 6 months in the 
most stringent .xenogeneic pig to primate" model. Tins pa rtial 
but long-tetm siimval is obtained despite an ongoing anti- 
pig igG re.sponse thereby showing that encapsulation protects 
the islets in the long term. Sim ilar expsiiments arc being per- 
formed in- STZ- indiiced dia betic monkeys to demonstrate the 
u,sefulne.?s of thi.s approach in type 1 diabetes and the possible 
correction of hyperglycemia in vivo, iriadditionj the cellular 
graft IS now being designed as a mono-layer gniFt to improve 
the oxygenarion of beta cells. 

JLCIOTOWI.EDGMnNTS 
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THIRD DECLARATION OF ROLF LARS SON 



(1) 1, Rolf Larsson, hereby solemnly declare as 

follows : 

(2) I am the same Rolf Larsson who is a co-inventor 
of the invention of the above -identified application, and a 
co-^applicant of this application; and the same Rolf Larsson 
who executed first and second declarations respectively filed 
in the present application on March 2, 2004, and April 4, 
2007 . 

(3) I confirm the accuracy of what is stated in 
those earlier declarations, except for one inadvertent error: 
vjhile Olle Korsgren and Bo Nils son have both M.D. and Ph.D. 
degrees, I do not have an M.D. degi^ee . This was incorrectly 
stated in the second declaration but was correctly stated in 
the first declaration. 



In re Appln. No. 09/890,936 



{4} I attended, along with our U.S. attorney, an 
interview in the United States Patent and Trademark Office on 
June 28, 2007. Since that time, the examiner has issued 
another rejection, mailed August 9, 2007, and I have studied 
that Office Action. In that Office Action, the examiner 
States that the concept of coating individual islet cells 
separately with a heparin coating is a concept that was not 
present in the specification as originally filed. This 
conclusion by the examiner is incorrect. 

(5) The specification uses the nomenclature 
"isolated islets" , which refers to islets being isolated from 
the pancreas according to well-established procedure. Such 
procedure produces individual islets as is readily observed by 
an ordinary microscope and well appreciated by workers in the 
present field. An individual islet is illustrated by a 
photomicrograph in our second declaration at page 4, Pig. 2, 
which MJd.s (as stated in the second declaration) prepared in 
our laboratory. As there stated (bottom of page 3 and top of 
page 4 of our second declaration), Fig. 2 "shows one islet 
cell coated with heparin according to our invention and 
examined by confocal microscopy using f luorescently labellesd 
antithrorrbin that binds to heparin. It is evident that the 
coating follows the contour of the cell and is in direct 
contact \»;ith the cell surface" . 

2 - 
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(6) Based on my experience and my knowledge, I know 
as fact that the isolated islets are individually coated with 
heparin according to our invention. Furthermore, I state with 
utzmost confidence that anyone skilled in the art will readily 
appreciate that "isolated islets" and "individually isolated 
islets" are synonymous. 

(7) The new Office Action repeats rejections based 
on Wagner et al and on Soon-Shiong et al . I understand that 
these rejections are based on the examiner's position that 
what is recited in the claims is not new. These rejections 
are incorrect because our process as set forth in claims 4, 8 
and 11 is new and is quite different from both Wagnei" and 
Soon-Shiong . 

(8) The examiner refers to claim 8 of Wagner, but 
claim 8 does not disclose the use of heparin or anything 
similar to heparin. Claim 8 of Wagner refers to a px-oduct 
characterized by an immobilization system of a porous or 
hollow material . 

(9) Claimi 7 of Wagner does m.ention heparin (among 
other possibilities) "used to antagonize agglomeration." 
Other than claim 7, Wagner does not mention heparin. Wagner 
does not describe how heparin might be used in the Wagner 
system. The examiner says on page 8 of tne Office Action that 
in Wagner "the islet cells are combined v.'ith heparin and 
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encapsulated with a polymer such as alginate", but there is no 
such disclosure which I have been able to find in Wagner. 

(10) And on page 7, Wagner states: "Most of the 
microcapsules of a diameter of half a millimeter have a volume 
several times larger than that of the islets of Langerhans, 
which are 50-30 0 jim in size." 

(11) The examiner says that "if the cells are 
microencapsulated, they are first mixed with anticoagulant 
material, thus anticipated the claims of the instant 
application" . Not only can I find no such disclosure in 
Wagner, but what the examiner states is basically impossible 
as pointed out during the aforementioned interview . If the 
cells were first mixed with an anticoagulant and then 
encapsulated, the anticoagulant could not function because the 
anticoagulant would be sealed within the microcapsule. 

(12) Soon-Shiong discloses, as indicated by the 
title of this patent, "microcapsules prepared from cross - 
linkable polysaccharides, polycations and/or lipids and use 
therefor" . There is no doubt that cross -linking is intended 
and is provided in the formation of the microcapsule shell in 
Soon-Shiong. To the contrary, heparin, as well as Corline 
Fleparln Conjugai:e, the preferred heparin material used in the 
present invention, is a water soluble substance that is 
adsorbed onto the islet surface as shown in Fig. 2 at page 4 
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of the aforementioned second declaration, and there is no 
cross-linking and no ability of the heparin or Corline Heparin 
Conjugate to cross link. 

(13) While Soon-Shiong mentions heparin as a 
possible agent to prevent agglomeration of the microcapsules, 
it does not disclose the possibility that heparin may be 
applied directly to the surface of the islets. 

(14) Newly relied upon Nomura et al discloses only 
the use of heparin adm.inistered systemically . Systemic 
admdnistration of heparin is likely to generate bleeding 
complications, and has nothing to do with our invention which 
relates to the use of surface-bound heparin which acts locally 
at the surface of the islets thus eliminating bleeding 
complications . 

(15) New applied Couser et al addresses another 
aspect of islet transplantation, namely systemic 
adm.inistration of a drug (sCRl) which is contrary to the 
present invention relating to the use of surface-bound heparin 
which acts locally at the surface of the islets. 

I hereby further declare that all statements made 
herein of my- own knowledge are true and that all statements 
made on information and belief are believed to be true; and 
further that these statements were m.ade with the knowledge 
that willful false statements and the like so made are 
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punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 
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DECLARATION OF JAJMES SHAPIRO, M.D. , PH.D. , FRCSC 

I, James. Shapiro, hereby solemnly declare as 

follows: ^ 

I am Director, Clinical Islet Transplant Program, 
University of Alberta, Canada. Attached is an abbreviated 
form of my Cilrriculxm Vitae. , which is- made a part of this 
declaration. I have a Ph.D. degree and MD degree and have 
published more than 200 scientific papers including the paper 
from 2 000 known as the Edmonton Protocol. Between 2005 and 
2007 , I was the President of the International Pancreas and 
Islet Transplantation Association. 

I know Rolf Larsson, one of the inventors of the 
above- identified, application, but I have no professional 
relationship with Pfofessor Larsson or with hhe assignee of 
the above -identified U.S. patent application, Corline Systems 
AB. I have been asked to submit a statement with regard to 
the meaning of certain terms in the above- identified U.S. 



patent application, as an independent expert in the field of 
transplantation of islets of Langerhans . 

I have carefully reviewed the above-identified U.S.S 
patent application 09/890,936, as well as the first and second: 
Declarations filed in the above -identified application. I 
have also reviewed the latest Office Action explaining the 
views of the Examiner. ' « ' 

, My understanding of the Examiner's commentary is' 
that the examiner believes that there is a difference between 
the terminology ^"individually isolated islets" and ^'isolated 
islets" . But the examiner '/s understanding is incorrect 
because the two phrases, ^ "isolated islets" and '"individually 
isolated islets", are entirely ecguivalent, and refer to islets' 
extracted from whole pancreas through mechanical and enzymatic 
techniques, followed by density purification to enrich the 
proportion of islets over the reainajit contaminating exocrine 
cellular ./oon^onent s . 

I, under stand f arom the patent applioa:tion 
specification of 09/890,935 that the "isolated islets" are 
''individually isolated islets" , without any guest ion. 

■ it. is also tny professional opinion tha:t workers in 
the field .of islets^ rese'ardh 'and related fields/ including 
scientists involved in tiis area.^, would also understahd that 
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thQ term "isolated islets" means that such "isolated islets" 
are "individually isolated islets." 

The terms "isolated islets" and "individually 
isolated islets" are quite distinct f jrom another term, islet 
encapsulation, the latter term of which refers specifically to 
immunological isolation of -islets from attacking immune 
damaging cells. _ " 4 * ; ; 

I understand from reading the specification of the 
above - identified application 09/890, 936 that the individually 
isolated islets are treated with a clotting inhibiting agent, 
e.g. heparin or soluble CoiAine heparin conjugate, which is 
adsorbed onto the' surface of the individual isolated islets. 
This adsorption of clotting inhibiting agent onto the 
individual isolated islets is quite different from islet 
encapsulation, the latter of which refers specifically to 
immunological isolation .of islets from attacking iraraune 
damaging-- ceils . 

There is no confusion between these terms throughout 
the islet research field," and all scientist involved in this ■ 
area would certainly comprehend the distinction between imitiuae 
isolation {encapsulation) as opposed -to isolated or 
individually isolatfed islets, namely islets which have been 
esct r act ed frotti- their exocrine matrix. . 
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I hereby further declare that all statements made 
herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and 
fwsrther that these statements were made with the knowledge 
that willful false statements and the like so made are 
punishable by fine or impr i Bonment , or both, under Section 
1001 of Title 18 Of the United States Code and that stich 
willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 
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Who is in the C!T Consortiym? 



James Shapiro^ M.D.^ Ph.D.^ FRCSC 



Born in Leeds, England, Dr James Shapiro obtained his Medical Degree at the University of 
Newcastle-upon-Tyne and trained in Surgery at the University of Bristol. In 1993, He came to the 
University of Alberta in Canada to train in liver transplantation and hepatobiliary surgery, 
continuing research studies in experimental islet transplantation begun as a medical student. He 
earned a Ph.D. studying new drug combinations for possible testing in islet transplantation. He 
then further trained in liver surgery in Vancouver, in living donor liver transplant surgery in Japar 
and in whole pancreas transplant surgery at the University of Maryland. In 1998, he returned to 
the University of Alberta as a multi-organ transplant surgeon. 

Dr. Shapiro was asked to lead the Clinical Islet Transplant Program team in Edmonton; Together 
with Drs. Lakey, Ryan, Rajotte, Kneteman and Korbutt, he developed and tested a new protocol 
that used a steroid-free anti-rejection regimen coupled with sufficient nunnbers of transplanted 
islets. This research has since become known as the "E dmonton Protoeol ." In 1999, Dr. Shapiro 
initiated the pancreas transplant program at the University of Alberta, and in the same year 
performed the first emergency living-related donor liver transplant in Canada. 

Dr. Shapiro is Principal Investigator of the international multi-center trial of islet transplantation testing the Edmonton Protocol 
at 9 international sites, sponsored by the Immune Tolerance Network. He is also Principal Investigator and Director of the 
Juvenile Diabetes Research Foundation (JDRF) Clinical Center for Islet Transplantation created in 2001 at tiie University of 
Alberta. In 2002, Dr. Shapiro was awarded the Canadian Institutes of Health Research/Wyeth Clinical Research Chair in 
Transplantation at the University of Alberta. 

In 2005, Dr. Shapiro received a Meritorious Service Medal from the Governor General of Canada for his work towards the 
development of a new treatment for Diabetes. He was also named one of the "Physicians of the Century", by the College of 
Physicians and Surgeons of Alberta and the Alberta Medical Association. In 2006, he was named one of Nature Biotechnology's 
most remarkable and influential personalities from the past 10 years, in Biopharmaceuticals. 

Dr. Shapiro maintains an active immunology/transplant research laboratory focused on aspects of tolerance induction relating to 
islet transplantation with emphasis on costimulatory blockade and chimerism, with translational potential to clinical islet 
recipients. In early 2004, Dr. Shapiro was awarded an Alberta Heritage Foundation for Medical Research Scholarship to support 
his on-going tolerance research. 

Clini cal Isiet Tr an splant Pro gram, Universit y of A lberta 
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